A short illustrated biography of Marta Erps Breuer , designer and lab technician at the University of São Paulo (Universidade de São Paulo), and a former Bauhaus student, is presented. Additionally, twenty fine China ink drawings of the male terminalia of twenty species of Neotropical Drosophila, made by her between October 4 th , 1951, and March 24 th , 1959, and currently deposited in the archives of the Department of Genetics and Evolutionary Biology of the Institute of Biosciences of the University of São Paulo (Departamento de Genética e Biologia Evolutiva, Instituto de Biociências, Universidade de São Paulo), São Paulo, State of São Paulo, Brazil, are included. All illustrated species but one are members of one of the following seven groups of the subgenus Drosophila: annulimana, canalinea, cardini, coffeata, dreyfusi, repleta, and tripunctata. Besides being depicted in the same position, the illustrations are so precise that we believe they will be extremely useful for those interested in Drosophila spp. identification. A comprehensive list of her scientific papers is included among the references.
Introduction
In the historical archives of the Departamento de Genética e Biologia Evolutiva (formerly Departamento de Biologia Geral), Instituto de Biociências, Universidade de São Paulo, São Paulo, State of São Paulo, Brazil, twenty fine original drawings of the male terminalia of twenty Neotropical species of Drosophila made by Marta Erps Breuer were found. They were donated to the archives in 1993 by Mrs. Emelde Konradi, who had received them from Milton Grellet, a close friend of Marta Erps Breuer.
Considering the scientific importance and the potential use of such material in studies of systematics and biodiversity of Neotropical Drosophila spp., we decided to publish them, as a tribute to her, together with a brief illustrated biography, partially based on Cunha (1977) , of this artist-scientist who graduated from Bauhaus, the famous German school of design.
Although only the microscope slides of the terminalia of the specimens used for making the drawings were found in the Museu de Zoologia da Universidade de São Paulo, most of the drawings contain useful information, such as species identification and collection site, which were commented, corrected, and updated in the figure captions whenever necessary. We believe their bodies were lost or, most probably, had never been preserved. About half of the illustrated specimens were obtained from strains provided by the National Drosophila Species Resource Center (NDSRC), formerly at the University of Texas at Austin and currently at the University of Arizona at Tucson (USA). Eleven out of the twenty drawings are as yet unpublished and the remaining nine, although previously published, have a different final touch, being less elaborated and more didactic. All of them are made with China ink and depict the whole male terminalia in right lateral view, with the aedeagi and aedeagal apodeme highlighted in black and the right paraphysis highlighted with dots. The illustrations are so accurate and skillfully drawn that, out of a total of 20 drawings of Drosophila species she depicted and most probably identified, there was only one whose previous identification we were unable to corroborate and/or to correct. It should be pointed out that five out of twenty species she illustrated were new to science by the time their terminalia were depicted, and one of them is most probably still undescribed.
To facilitate comparisons with published illustrations, the drawings were mirrored, slightly improved with Photoshop® and combined into plates, and their original handwritten notes and scale bars (irregularly positioned in Genetics and Molecular Biology, 29, 3, 580-587 (2006) Copyright by the Brazilian Society of Genetics. Printed in Brazil www.sbg.org.br addition to being absent in eight of them) were intentionally erased during the scanning process or afterwards, during image manipulation. However, new scale bars were added (those omitted were estimated) and, whenever relevant, the erased notes were included in the figure caption and/or discussion, together with information retrieved from two of Marta's sketchbooks, which are also deposited in the historical archives. According to her notes, all drawings but four were made under a 10X objective (under 15X = D. mediopunctata, D. mediostriata and D. paranaensis; under 20X = D. mercatorum) . Whenever possible, strain code numbers were checked both with the unpublished Drosophila Species Stock List of December 12th, 1978, provided by the NDSRC, and with the lists published in the papers by Wasserman and Wilson (1957) and Throckmorton (1962 Gatje (2000) , his former partner.
After living for several years with her brother's family on a banana plantation farm near Cedro, where she worked hard as if she were a peasant, manually weeding with a hoe and a sickle, Marta moved to São Paulo City in 1932. There she had the opportunity to show her artistic abilities, especially by making fine drawings of cytological and histological preparations at a private institute created by two renowned physicians, Antonio Carini and Archimede Bussaca, for production and commerce of medicines and vaccines and located at Braulio Gomes street. Thanks to the work with those scientists, Marta was introduced to Prof. André Dreyfus and soon after she became his laboratory technician and drawer at the Escola Paulista de Medicina, where she met outstanding names of the Brazilian medicine at the time such as Edgard de Melo Mattos Barrozo do Amaral, Zeferino Vaz, Clemente Pereira and others.
While working at the Escola Paulista de Medicina (currently Universidade Federal de São Paulo), she also met Mr. Milton Grellet, then a student, who became her great friend. During this and the subsequent periods, besides tapestry and woodcarving, she made sculptures and paintings, although nobody but her close friends had the privilege to admire those works of art, which she kept at her home. Unfortunately, the whereabouts of the majority of those pieces are unknown.
On (Figure 4 ). This Vilela and Cunha 581 model helps, to our days, to introduce undergraduate students of the Instituto de Biociências to this famous organism so widely used in Genetics. A picture of this model and photocopies of most of her scientific papers are currently deposited at the world-famous Bauhaus -Archiv Museum für Gestaltung (http://www.bauhaus.de/), in Berlin. Marta Breuer turned into a true scientist, even though she has never been given a formal degree in Science. Her career as a scientist spanned 28 years, during which she published 20 papers (see the references section below), four of them on her own, which combined both technical and artistic perfection.
Although she has often been considered as difficult to be dealt with, many biologists ( Figure 2 ) who attended several disciplines in the old facilities of the then Departamento de Biologia Geral during the decades of 1940 and 1950, at that time located in the attic of a stately house at 463 Glete alley, Campos Elíseos district, remembered her with feelings of friendship and admiration.
Her collaboration with Dreyfus was fruitful, resulting in several important papers (Dreyfus and Breuer, 1944a, b; Dreyfus et al., 1951) concerning the species Rhabdias fülleborni and Telonomus fariai. At that time, it had already been widely accepted that the precise identification of Drosophila species required the analysis of the male terminalia morphology. Thus, in 1948, one of us (ABC) went to Rio de Janeiro City to learn the details of techniques for working on the terminalia of Diptera species with Prof. Hugo Souza Lopes at the Instituto Oswaldo Cruz, located at Manguinhos Farm. Upon returning to São Paulo, however, he had a feeling that making drawings was much above his capacity so he decided to transmit to Marta what he had learned about the techniques to make preparations of Drosophila terminalia, as well as about the specific nomenclature of their sclerites. She then started this new work with great interest.
582
On Marta Breuer and some of her unpublished drawings of Drosophila spp. Subsequently, an important cooperation between Marta Breuer and Crodowaldo Pavan was initiated, leading to several projects, and resulting in essential papers in the fields of cytology, systematics and population genetics of Neotropical Drosophila species Pavan, 1950, 1954a; Pavan and Breuer, 1954) . The exceptional quality of the drawings finely depicted by Marta Breuer has never been surpassed, and her style has undoubtedly inspired more than one generation of entomologists dedicated to systematics, including the senior author of the present paper. Her doubts were often clarified by the staff of the Departamento de Zoologia (currently Museu de Zoologia) then belonging to the Museu Paulista, mainly Nelson Papavero, and also by her own studies of the literature. In addition to her fine published drawings of the male genitalia of Drosophila and those still unpublished and presented hereinafter, Marta used to work with her colleagues at the Department, helping them with great interest and ability. Soon after, led by Pavan, she started working on the polytene chromosomes of several species of flies belonging to the genus Rhynchosciara (Diptera, Sciaridae), resulting in papers that were considered fundamental to the development of cytogenetics. Crodowaldo Pavan and Marta Breuer unveiled the relationships between chromosomal puffs and gene function, describing for the first time the existence of DNA puffs, where synthesis with amplification of the genes they encompass occurs more markedly. They also showed that the genes are the same in all tissues of a given individual, however different genes are turned on, and even multiplied, in distinct tissues or even in the same tissue at different times during the development , 1954b , 1955 Pavan and Breuer, 1951 , 1955a Pavan et al. 1962; Breuer 1967a ).
Marta's drawing of the distal end of one of the polytene chromosomes of Rhynchosciara americana (cited as angelae), associated with the respective photomicrographs, illustrated the cover page of the July-August 1952 issue (fascicle 4 of volume 43) of the Journal of Heredity.
During the subsequent decade, her interest went back to Systematics, at this time also including species of flies belonging to the genus Rhynchosciara, and she continued to publish exceptionally fine illustrated papers (Breuer, 1967b (Breuer, , 1969 (Breuer, , 1971 Breuer and Rocha, 1971 [her last published paper, dated November 30 th , 1971]), or even to prepare some of them by request, as was the case of a paper describing a species of Drosophila that was named after her (Rocha, 1971 ).
Marta was a great enthusiast of field work, and her collaboration was precious to the population geneticists in collecting specimens of Drosophila spp.
Even after having officially retired on May 24 th , 1966, she continued attending her office/lab (room No. 250) in the André Dreyfus building on the Cidade Universitária "Armando de Salles Oliveira" (CUASO), located in the west side of São Paulo city, until late 1971, when due to health problems she stopped to show up. For more than a decade she rode every day the long distance between her home, designed by herself, located at 61 (later 104) José Antônio Morais street, Jardim Petrópolis district (southern São Paulo city) and her office (at the CUASO), driving a grayish Volkswagen, a present from Marcel Breuer in the fifties.
Marta Breuer was viscerally against irrelevant publications, aimed to lengthen the authors' résumés instead of making significant contributions to the development of science. As a good German, she had no malice. She was an excellent companion in excursions and collecting trips. Sometimes her Germanic features could be embarrassing. One of us (ABC) clearly remembers what happened upon arriving by plane at the airport of Barreiras (State of Bahia, Brazil), more than 50 years ago: "The arrival of the plane was always a great happening to the mostly poor local population and the airport was crowded with people of all kinds. Soon after arriving at the airport, she asked me in a loud voice: Antonio, where is the money bag?. Sometimes, however, she appeared not to be that naïve, as it had happened previously on a collection trip made in the State of Paraná. There was a hotel whose structure was entirely made of wood, the rooms were all in a row and separated by wooden walls. I (ABC) had been there other times and never found anything peculiar. However, the first morning, Marta called my attention to a peculiar finding. All the walls had a hole at the same position, a little above the middle of the beds. She thought somebody in the hotel was a voyeur. The same hotel had two cabins for sulfurous water baths, whose floors were made of movable laths. After two days of bathing, we were informed by a servant that a rattlesnake was always under the floor of one of the bathrooms. We went with him to the cabins, and there was indeed a snake sleeping just a short distance from where Marta's feet had been". But nothing would scare Marta, who was always ready to go collecting and enjoying all kinds of weird situations without any comfort, which would add to the novelty. She was a great artist, technician and a precious colleague in the work and life of the Departamento de Genética e Biologia Evolutiva of the Instituto de Biociências of the Universidade de São Paulo. Marta Breuer passed away on June 14 th , 1977, aged 74, and was buried at the Consolação cemetery, in downtown São Paulo City. Nineteen of the twenty illustrated species undoubtedly belong to seven groups ascribed to the nominal subgenus of the genus Drosophila. Even though the remaining species seems to be still undescribed, and most probably belongs to the subgenus Drosophila as well, it could not be grouped. The 20 illustrated species, after having their identities confirmed and updated based on published drawings, are alphabetically arranged as follows:
The Original Drawings
annulimana group (Figure 5a-c) : Drosophila aracataca Vilela & Val, 1983 (Figure 5a) ; D. breueri Rocha, 1971 (Figure 5b ungrouped: undetermined Drosophila sp. 1 (Figure 9d) .
Comments
Regarding the probably undescribed Drosophila sp. 1, the following information, which may be useful for future studies, has been retrieved from one of Marta Breuer's sketchbooks: The male specimen (there was probably only one) was collected at Angra dos Reis, State of Rio de Janeiro, Brazil, on an unspecified date (before March 2 nd , 1959 [date of the terminalia drawing]); anterior scutellars divergent; main wing crossveins clouded; setae (and setulae?) arising from dark spots.
Only four out of the twenty drawings have no information regarding the collection site of the illustrated specimen. For four of the remaining 16, the following new records must be added to their geographical distribution.
Drosophila buzzatii is a South American cactophilic species that was introduced in the Palaearctic, Afrotropical and Australian regions following the introduction of the cactus Opuntia ficus-indica L. (Cactaceae). The illustrated specimen was collected at Corumbá, in the Brazilian State of Mato Grosso do Sul, where the fly had already been collected, but in other municipalities (Vilela, 1983:50) . It should be pointed out that this specimen, whose terminalia were previously illustrated (Breuer and Rocha, 1971: 127) , has been incorrectly cited as being from Colombia. However, the latter locality is corrected to read Corumbá in her handwritten notes, both in the original drawing and in her sketchbook, as well as on the microscope slide.
Drosophila canalinea, a widespread Neotropical species known from Mexico to Brazil (Wheeler, 1981:39) , where it has been previously collected in the States of São Paulo, Goiás and Pará (Dobzhansky and Pavan, 1950:7) , is recorded for the first time in Northeastern Brazil (Guaramiranga, State of Ceará). 
